Heat shock protein 90 inhibitor mycoepoxydiene modulates kinase signaling in cervical cancer cells and inhibits in-vivo tumor growth.
Heat shock protein 90 (Hsp90) functions within multiple signaling pathways on the basis of its ability to serve as a chaperone for more than 100 client proteins. Thus, inhibition of Hsp90 alone can trigger numerous pathways. Mycoepoxydiene (MED) can inhibit Hsp90 function and induce apoptosis in cervical cancer cells. However, the antitumor efficacy of MED in vivo is still not clear. We examined the efficacy of MED in a mouse xenograft model to further elucidate HeLa cell fate and also assessed the mechanism of altered protein signaling in response to this compound in vitro. Our data showed that Hsp90 inhibition simultaneously triggers signaling that regulates both cell death and cell proliferation, and that HeLa cell death may be a result of the disequilibrium of these signals. MED induces cell death as a result of the destabilization of Akt and IKK, which may promote cell death through a reduction in the activation of Bad and nuclear factor-κB. However, MED also induces the MEK/ERK pathway, which is classically considered to promote cell survival. MEK/ERK activation leads to an increase in p21, a cyclin-dependent kinase inhibitor, and is independent of Raf, but is shown to be mediated by p53. MED also leads to a decrease in several additional G2/M regulatory proteins independent of the MEK/ERK pathway. These results indicate an interesting mechanism of cross-talk between the inhibition of Akt phosphorylation and the activation of the MEK pathway by MED and provide in-vivo evidence for the potential of inhibiting Hsp90 as a candidate anticancer treatment.